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SECTION I

General

This report discusses scme preliminary ideas and assumptions
vhich have evolved during Phases I and II of the DN/I systems study.
As such it evidences s developing plcture of the overall system beyond
that presemted in the back-uyp paper to the Phase I ocutline report.

Section 1 diecusses the gemeral system cspebilities as presently
concelved,

Seciion 2 is the Ceneral Development Plan snd some gemeral obe
servations and assumptlione.

Section 3 presents the Perfommance Spscifications and a mumber
of working assumptiome in regard to parformance objectives.

In Section 4 the implication of &)1l of the sbove capebilities,
ohjectives and assumptions in the resulting system configuretion are
discussed.

While much of vhat is said here 1s subject to revision and chsnpe,
it is being furnished nov to merbers of the CHIVE Bvalustion Group in
the hope that 1t will comtribute to & better understending of the
CHIVE proposal,
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1, Genernl Systems Capedilities

%hinmtimmth&m}erf&ctimmmm
should or might perform, The capedilities mre based on informetion
wmwtmmmwmofmnmammmrhmm~
clusions drewn therefrom. Also Inclufed are scme cepsbilities not yet
mmmawm,mmmwmmrﬁ‘ Therefore,
this section covers the maximes capebilities that will be expected of
the system with the understsnding that eny of them may be relaxed.
1.1 Document Handling

The general requirement is to be able to "handle" all
documents in use by the smalytic offices which this system is to serve,
mmxv&wmmammhm«,muwmmmr
genorel use, certain grephic meterisl, ete. For all material, the
ammtwmemm&mm.mmwm,mmmammxm
the document (and/or & micre immge of it) to be stored, apd for retrieval
of the index, the document, Or a copy of it upon Gemand of an enslyst
or other user. Users must ba able to request documents in terms mesn-
ingful to themselves although this does not exclude use of intermedicry
personuel who are speclalists in file querying.
1.2 Informetion Handling

The system must alsoc be sble to handle faotuel dats files
vhich reprosent the finel or intermediste results of salysis, Bosmples
©f such flles are blographic swmary files (ss opposed to domsiers
which are collections of documents), equipmesnt characteristics files,
gasetteers, etc. The principal differences between such information

-Ze
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files and document files ere that informstion files: (=) ere usually
not written in natural lengusgeg~-rather they are formetted, conveying
information to the reader by virtue of position of wvords on the page
as well as comtent, (b) are not copies of documents--they are end pro-
ducts--they contein "snewers” to questions, end (c) may be seerched

Mmaybyemrbmwmmtﬂmsmmmmw
through the medium of an index file.

"Badling”" informmtion files implies providing facilities
to users to pemmit crestion of new files, erssure of cld flles, changing
of files, storage of files, adding information to files, retrieving
information on a selective basis, or retrieving an entire file.

1.3 Centralized System Control

In order to improve service to users, the system ghould
allow them to query all information in the systes from any guery point.
A query point is the physieal location at which an analyst presents his
infermation neads directly to the system or to s specialist in querying.
This capability speeds the spalyst's sesrch for imfosmmtion, reduces
the smount of time and effort he must expend, and reises his confidence
in the system, The implication to the system ie that all material to
be handled, regardless of source or classification, be indexed in an
internally coasistent manner, that & centralized indax be maintained
or that deceniralized information stores be availsble %6 all query
points, and that any physicel accesns point be sble to provide the same
information to an smalyst. {(For security rsascns, some access points

-3~
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may not be sble to provide delivery but the mualyst there should be
gble to direct searching of an all-sowrce file.)
1.4 Specialized Files

Many individual snslysts or snalytic crganizations prefer
to be able to maintain their owm filss, In adéition to the centralized

f4les. The ressoms sre gemerully two: (a) faster eccess, {(b) saslysts

mwtﬂmamm@sftheiuf%lmtamwmtmto
a cemtral point. The system should heve the capebility to permit such
individunl preference without prejudicing overal) performance., For
example, tmummmmmmmwmmm;amt
mmslemuamismmm-mmm This
gives everyone sccess to it. Information files omn be similarly trested.
Analysts mey retain perscoal iaformaticn f£1les, way &lso store them in
tmmmmmmrmmmmmxnxmwis
of the fi{les ¢r other caleuwlstions, or the analytic office may choote
to enter an "officisl" vergion of a file for geserul use but reieln
a “mmch” £ils in their owe office. It is alwo possible to store &n
Mmﬁimﬂhﬁt&axﬁw%dwmstammmm
saalytic affice.
1.5 Document Dlssenination

The system should have the capabllity o determine the dls-
mmwmammmwmmwwwmemm
and of analysts' statememts of imterest. In gstablishing this reguire~
memt, 1t is understood thet implementation of mutomatic digsemination

4
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nay be made on & plecameal basis, that is, document cless by document
clegs and organizetion by orgmnization.
1.6 Bystem Reapomse Timas

The time required by the system to respoand to 8 query, to
disseminate new information, or 0 sotre mev informetion in s fils
should be such as not to delay sualytic offices in the performasnce of
thelr tasks, Thet 1s, smalyst schedules should not be held up by
delays in posting, dieseminating, or retrieving information. In the
case Of guerles mibmitted by anslywts involved in long term reseerch
rrojects, this requiremsnt places little pressure op the systen. In'
themeotmﬁgs&aa@ge&inmuwmmmmuw
dsy situastions, this is a very significant requirement.
2. General Development Flan

The project plan as presently established calls for a four-
phase development:

This effort (which led to the System Capabilities shown in
Section I) studied emd evelusted user requirements for en
IR System, and developed a plamned program for design snd
implementetion of such a system, This stuly wvas completed
in June, 1963.

This effort wes bagun in July, 1963 and calls for the design
of the IR system.

~5.
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Phase I7I: Initial System Implementstion.

bdsoid

This effort is planned to start in July 1964k for a period
of about one yesr and will result in the implementation of
the initial gegment of the full systen.

Phase IV: HExpansion to Full 8ysten.

This effort will be concernad with gradupl expansion of the

systen ifmplemented in Phase III to cover the full input loed.
2.1 Initial Systen Objectives

The baslce oblective of the initlal syatem is to entsbllah
& axall scale mechanical structure of the eventual aystem in s limited,
contrelled environment. This system will Ve designed with the pere
formance specificationz of the full syetem in mind for application to
a limited area, One of the besic premises of the Initial System, how-
ever, will bve that expansion in terms of added scurces and inorsascd
performance will not require substantial redesign of programs, methods
of operation or equipment configurstion. This will require that the
initial systen hgve as many festures of the full systenm as possible,
aubject to economie Justification.

&

o2 Role of the Contrsctor

As recommended in| o 3 June 1963 and agreedSTATINTL

to in the conmtract dated July 1, 1963, the contrector 1s to assist the
governmend in the System Desipgp effort by the perfarmance of certain
stated tasls.

These tasks are grouped under two msjor areas, Systems
Englreering and Progrem Design and are deseribed in detail in the contract.

Diring the perforwsnce of thease tasks the contractor has
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daveloped the following two sectiona (3 and L) ss & partiel result of
our efforts to dete., These nections are intended to present par—
formance specifications snd certain squipment implicetions which
pecessarily result from the adoption of these specifications as worke
ing hypotheses. |
2.3 fystem Cost Considerations

It is well to note st this polint, that es yet no maximum
ultinate system cost hes boen esteblished. However, no infexence hes
been made thet such a ceiling does not exist,

The deeign group hes been using as a working sssumption that

memt of such 3 ceiling would be primerily based on & Yoogt-Tors
total-cepebility” basis rather than on such other messures ss & "coste
per-document indexed" or " cost-par-query-ansvered, "
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Ay Performance Specifications
3.1 bBocuwment Yoput
3.1.1 Yolume

initial Symtem -- the initial system as Jdefined in Section

< will be an implementation of the full system concept on & limited
volume of document input. Although the actual method for limiting
this volume is atill under comsideration by Agency management, a
working assumption was made that the volume of documents to be con-
sidered for input in one year would be 60,000,

Full System -~ the full system should centrol\current
documentary input. The estimate of yearly document input volume is
1,000,000,

Growth -~ in order to perform the system enginsering and
progran design tasks, & range of growth rates from inftisl to full
syatem were assumed, (Refer to Figure 3~1.) It is felt that the
earliest possible date of the initisl system implementation is January,
1965 or six montha following the completion of the Phase YI system
design. The earliest possnﬁle date for implementation of the full
system i considered to be July, 1968. The latest dates that are
rggsonahle to conslder for implementation of the 1!111:1&1 and full sys-
tems are assumed Lo be July, 1966 and July, 19T respectively.

Agsin, for planning purposes, a lineayr grovih was assumed
from the document rate for the initiml system to the document rate of
the full system, end the earliest and latest growth curves were plotted

according to the range of implementation dates stated above. The eres
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bounded by the two curves represents the range of growth rates which
are being considered.
3.1.2 Types

All types of documents that are now input to the wser
organization are being considered as input to the system, It is real-
ized that there are variations in respect to such thinrgs as security
classification, inclusion of pictures amd graphics, quality of print,
rellabllity of informstion content, machine readability, etc.
3.2 Document Indexing
3.2,1 Hethods

The traditional methods of indexing mey be roughly classi-
fied as follows:

All Sywbolic -~ all the index entries are completely

coded fixed fileld terms, ISC codes and modifiers,

Controlled Keyword -- index entries contalin keywords but
only those appearing in a prepared thesaurus.

Free Xeyword -- any keywords mey Leé used in the index.

Free Keywords with Links -- same as the Free Keyword sys-
tem except that linkage 1s perndtted between keywords to indicate s

phrase or relationship between words.

Phrsaes -- full phrases from the documents sre used as the
index sc that to some degree the context in which a keyword was used
may te determined on retrieval of the phrase.

Abstract «- a concordance of the abstract is used as the
index giving sdditiomal ability to determine context.
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Full Text -~ a concordance of the entire text 1a the index
to a document. Ability to determine context is maximised.
3.2.2  Indexing Rates, ?mmmi, Cost

The indexins rate will vary with the chosen indexing method .,
Assuming either the full keyword with linking or the parase methods,
the indexing rate is estimated at approximately 30 minutes per doou-
ment per indexer., Of this time about 20 minutes will te devoted %o
reading and the remmining 10 will be devoted to indexing operations
such as keyword selection and transcription.

The pusber of indexing persomnnel tc support the proposed
system grows from about 20 for the initisl system to 300 for the full
system. Again, as in document input growth, the build up of peraonnel
may be rapid or slow depending on the implementation antes chosen ad
goals.

Manpower costs for indexing are assumed to te $7,000 per
year per indexer, This 1g the only coat which will be consddered as
part of the indexing operation. Tranacription coets will be covered
as part of the input operation.

3.3 Informetion Files
2.2,1 Authority Flles

This includes the dictiomaries, nmme files, organization
subordimation files, etc, There {s an assumed requirement for mechan-
1zed storage of these files. They should be changed or updated immed-
iately when necessary and te available to indexers and amalysta for

queries. In addition, there 1s an anticipated requirement for periodic

~11-
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printouts to be used at the remote indexer and anglyst offices.
3.3.2 Mact Files

Theee fileas contain swmmry, factual information, esch
item of which is identified by labeling {tagging) or by its poaition
in the files. They are not considered to ‘tm. directly releted todocu-
ments, The inforumtion for these files may be derived from analysis
of documents vhich have been retrieved from the system ~-- but analysia

is esgentinl fo forming fact files. These fact files are considered a

receasary part of the system in order to respond to queries for informa-
tion and in order to aid in the processing of queries for documents.
3.3.3 Bize of Files
The exact format end muder of these information files is
not known at this time. It is assumed for planning purposes that the
information files consume approximately 1/3 of the storage space con-
sumed Ty the document index and inverted index (term) files.
3.k Mle Chapges
There exists a reguirement to be able to change any of
the aystem files, Such changes are necessitated by
1) FErrors -- These may be transcription errors, spell-
ing errors, or indexer/snalyst errors resulting in
information entering the system which may te in error.
2) Changing environment -- The information files, in
particular, are dynsaic in nature. The attributes and
the entries change rapidly. Such things as organizational
changes, occcupational changes, travel, etc, must be
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reflected in the informetion files.

3) Hew information -- File entries are often made with

& very limited amount of informmtion. As wmore information

is gathered it is often the case that documents have

besn wrongly classified or felgse entries have been made

to information files.
3.5 Query Types
351 Information Query

Queries to the information files may be made by indexers
or, ultimately, by analysts, The queries may be almed ab retrieving
information to ald them in the performance of their duties or to aid
in the formulation of information or-document: queries or index records.
The latter functiocns are referred to as conversatiomal queryinz. An
indexer should have the capability of ssking short informmtion retrieve
al gueations in crder to:

1. Determine how a subject has Leen iadexed before,

2. Identify s word or phrase, and

3. Determine vhat is already on file to avoid redund.

ant entry.

The analyst may not know how to phrase his question to yield the
desired result from the system. He should have the capability of sak-
ing & series of short questions, esch queastion belng predicsted on
the response to the last question., Thus, he may improve his original
quary avolding retrieval of irrelevant material or non-retrieval of

relevant material, or both.

-13-
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3e5.8 Document Requests

Handling of queries resulting in retrieval of documents
is a definlte requirement of thias system. Document queries may result
in many pages of document output., In order to reduce the analyst resde
ing problems and mechine proeessing time some intermediste outputs mey
be desired;

1. The document index record mey be delivered in responae
to the document query. The analyst may then use the
index a3 en abstrmct of the document and accept or
reject on this basis.

2. Mieroimages may be transmitted to the analyst for
viewing. Thus, another azcreening may take place
before ordering hard copy.

3.5.3 File Interaction

Queries should mmke use of all informetion availstle in
the system regardless of the vasic file being queried. For imstance,
a document query may be expresased as the interseciion of & number of
terma. If any of the terms was not in the document index, the docuw
ment would not normally be retrieved, However, if additional infor-
mation can be supplied by the information files far document query,
the document may be found to answer the question.
3.5.4 Cyelic Queries

Gueries should be capable of inttiating e series of search-
es each yielding an intermedimte output which is used as input to the
next seerch, Thus, with a very limited amount of informmtion, the

wllie
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analyst may initiate a complex q&ery.
3.6 Query Rates
3.6.1 Informetion Queries

Requeets for retrieval from information files may occur at
a rate as high as 3,000,va per yoear.. These queries may be Trom index-
ers or analysts, but so high s figure would only be resched by permiti-
ing and encouraging indexers to query while indexing.
3.6,2  Docuzent Reguests

Queries resulting in document retrieval shouwld oecur at
an spproximate rate of 100,000 per year. Each query may result in the
retrieval of a number of documents. Thus, this figure is not the same
ag the muyber of individusl imsse vetrievsla.
3.7 Response Time
3.7.1 Information Queries

Requests for information should be answered in one to two
mimites. In using the conversational mode, it 1s important that once
the first query has teen entered the responses and additional queries
proceed repidly and without interrupt.
3.7.2 Docunment Queries

Response time required for document gueries may be split
into two cabegories, less than 15 mimutes, and eight hours or more.
The first category 13 assumed to be the requirement of about 25% of
the document queries. The remaining 75% will have the less deranding
requirement.,

-15-
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1 Input
1.3 Entry of Dooument Indexes

Imprat, in the context of this Section, refers to digital
data to be stored in information or index files. Two special problems
are areated Ly the requirement to handle one million deoeuments s year.
First, the cost of tranecribing indexes of these documents, by traditicmal
means, is excessive. The very mumber of people--keypunch and verifier
gperators vith thelir supervisers and sdministrative support--presents s
large administrative problem. Second, error contrel, in so large an
orgasization will be very aifficult and conceivably could be such as to
totally hlock successful use of the system. Mt is, wless sn effective
memns for detecting end guiskly correcting errors (e.g., misspelling s
nsme in index record) ean be found, file quality can quickly beccme
degreaded and the proportion of effort spent by both people and mechines
in rexoting to errors can hecome excesuive,

To attasck thesa problems, we have locked at the basic nature
of the indexing transeribing fumction. For sn indexer to transcribe his
date onto & date form, using careful block lettering, takes about as much
time as typing the same information. If, however, the date were trans-
eribed using a tape-generating or remote-input typewriter, the keypunch
oparation could be avolded with & sizeable sevings in imput preparation
cost. AB & bouws, the elspsed time to get nev information entered imto
the system is dramatically reduced. An even more significant bonus,
bowever, is that by directly comnecting these transeriding devices to a
computer ay excellent error control technigue is provided; that is,

w16
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computer detection of errors and the immediate feedback to the indexer.
The advantages of quick feedback to the indexer are two:

() The indexer is presumably still working on the seme
docoument when the feedback is received snd has the
pertinent data fresh in his mind, Bince re-reading
of the complete document 1s not necessary, an extreme-
1y time-consuning task can be eliminated,

{v) The indexer, perbaps second anly to the author, is
the perason best qualified to rectify an error in index-
ing for this will often require understanding of the
subject area as well as the context of the document.

This procedure applies, of course, only to machine
detectable errors. fThese errore are: spelling (e.g., use of & diction-
ary can detest when an unknown word is used), illegal classifieation
codes, illegal combination of tage and/or keywords, format errors,
and porsidbly unusiml combination of subject clasases and keywords vhich
& computer might reject for further checking. Actual content reviev
st be yer!‘m':l by humans, as now, elther by full review of all
indexes by supervisors or spot checking,

Where machine readable input is availsble, such as Tele-
type tape, measures can be taken to fubther speed the index transcrip-
tion process. In this situstion the indexer could be relieved of
the recessity to transcride words and phrases, instead having enly
to identify the word or phrsse to be selected. Presuming & copy of
the text will be made avallable to the computer, such identification
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By be perforsmed by entering the word number rather than the actual
wvord into the computer. Net gain should be about half the time the
indexer would norpally spend in actual traascription.
b,1.2 Querying

Again, becauss of the large volume of input and number
of documents and records kept in storage, Qmamt be provided
to glve users good quality responses to their queries without teking
too much time. The methed chosen is to provide for comversational
quarying ~- & technique vherelby the requester cen semn flles, deter-
mine vhat is in the files related to his guery, and, if desired,
change the question aghin. Reasons for chenging the guestion might
be; insufficient dats an 8 given subject dictates use of & broader
gquestion; too much data requires a naxrower gquestion; or a completely
different subject approach might bve suggested by file records retrieved
in response to the original query. |

It {8 important to realize that comversational querying
not only gives an analyst the positive advantage of improving his
quary »apidly, but also prevents the degradation of system performance
that results vhen users ask overly breed gquestions to "play safe”.
There 15 no need for such action wnder this concept, If the user is
dissatisfied with his first results he has only to try sgain--he is
mmawttoammmnodwsmmmmanma.

The purposes, to repeat, of cenversational qzmrying are
to pexmit rapid resclution of ambiguities,meke associations between
subjects snd index terms, and eliminate redundant infeormstion. This

“a
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provess can be accomplished $0 some extent elther by the requester
upen retrieval or by the indexer. That is, given the same capabllity
to meke repld queries toc the file, the indexer can resclve amdbiguities
snd meke mssoclatlons between texms. This esn result in more sccurate,
more compact files; bence, better retrieval. Waether the process is
Geme at the retrieval end of the cycle or the input end or both, the
machanicsl capibllity to mmke rapid gueries to the file for the
pwrpese of improving the qumlity of a retrieval (either dlrectly or
by improving the index) is essential to & system so large and diverse
in coverage. The alternative is necessarily too meny records or
documents with the consequence that the analysts do not get what they
nesd from the system and then begin to ignore it,
41,3  Types of Equipment
4.1,3.1 Index Trenscription

The minimm requirement for this clmss of egquipment is
an electric typewriter, that 1s, cne with the stendard typewriter
keyboard for entry of words and mumerical tags. The typewriter nust
profuce scme form of recordable aignal, such as & punched paper tape,
magnetic tape, or a signal which is transmitted directly te a computer
for storege there, The more elaborate devices give more service.
For exsmple, a magnetic-tape produeing machine exists which simplifies
correction of the tape at the local station., Direct connecticm to
the computer gives gquiek service in the form of mechine detection
of exrors and rapid fesdback to the indexer, In some ceses a
ccuwbination of two typewriters might be desived in order to permit
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mwmm@enimmm, yeceive an answer on the other,
without bresking up the visual immge of hisg text on the input machire.
In other words, the indexer mey cheoose to query a system for & given
name and mey not wish to dlsrupt the cleam copy of hie index with
the listing of all information sbout that name.
k.1.3.2 Machine Readable Input

Yor machine readsble copy, a conventional keyboard
esould be used but possidly & epecial, simplified keybosrd would be

 better. The point to consider is that vhen machine readable copy 1s

sveilable, & great deal of trenscription time can be saved by entering
only word mumbers or other word identifications rather than recopylng
the sntire word, It would be desirable to permit the indexer to
bave one hand free to assist him in following the copy vhile using
the cther hand to operate the input keyboard, Thus, & simplified
keyboard would be desirable,
%.1.3.3 Conversational Querying end Indexing
T™he first impression, vhen cons.‘;_.f!aaring equimment for
this task, is a cathode-ray tube conscle with multiple switches and
possibly a light gun. This would present information o be displayed
repidly. Decisjons could be made and then commmicated repidly. The
excepsive cost of such eguipment preciudes further comsideration. =
The same equijment proposed for indexing with a direct
soanaction to m oomputer aoul:‘:i:-és the jo’b of ecuversational gquerying
very well., That is, an electric typewriter keyboard with s direct
camnection and possibly some specisl keys to indicate special functions.

!
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Thie gystem is slower than a cathode-ray tube, baving a maximm of
about 1,000 charactere per minute sgainst seversl thouseand per second
on & cathode.ray tube. However, the logical fumctions are the same
and the typewriter has the advantage of providing copy much easier
to read, Toat 1s, there is no flicker problem end the hard copy is
preserved 50 that the analyst may retain several pages at his desk.
Cost considerstions are overwhelmingly in fmvor of the typewriter
system, the oost ratio being on the order of ten to oue, cathode-ray
tube over typewriter. ’

4,1.3.% Eguipment Bvaluation Problem

The overall system would benefit by having essentially
the same device in use for all remote input functions whetber guery
or indexing, Requirements in common are: typewriter keyboard, special
Punetion switches, cptional abllity to comnect directly to & cumputer,
oytional poseidility of linking two systems together for use by cne
person.

In sddition, system designers may consider these devices
az communications termminals, thet is, as elements of the commmication
pystem, Buffering, then, is a consideration in selection of
equipment, Use of the transcriber as a buffer will be comsidered in
the next sectlon, on communications,

k.2, Communications
4.2,1. ‘e Communication Problem

Although this pystem i belng designed to operate within
& large building there is a commmlcation problem in bringing data to
mcmmrmmdmwmmmm,
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In the presently operating systems, date is hand carried
from roam to room, In this system, much of the informstion flow
will be slectrical in order to meet possible requirements for on-line
indexing snd quick- » ccnversaticnal guerying.

The elewents required arve I/0 terminals, largely being
modified electric typewriters; lines, here probably telephone or
teletype; and multiplexers for switching and buffering. Buffering in
such a system eccomplishes two purposes. First, 1t holds information
vhile awalting processing. PFor example, if the computer iz busy
shen a guery srrives, it can be stored in s buffer until the ccmputer
i» rendy to take it. The second pwrpose 1s to store dats temporarily
for possible local processing before pussing on to another comuwunlcation
point. The prime exmmple of this i3 holding data at an indexer
station until he 1s sure it is error free or to pemit & second
pass at the index record for adding additiomal data.

The problems faced in the design of this system are
selection of equipment configuretions to perform these basic functions
and dseiding where in the systsm each fupction will be performed.
4,2,2  Terminals

The 1/0 Terminals have been described under Input., Here,
it should be pointed out that these devices can aleo sct as buffers.
There ars three gemeral classificaticns of terminals as buffers:
no terminsl bhufferding as in the case of s direct input device such
as teletypewriter; paper tape buffering such as a Flexowriter gives
to provide input seguencing flexidility and thus prevent commmication

w22
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system overlomding; magnetic tape buffering as in the meseage composer
which gives commmication flexibility and slec permits rapid recall
of yecords for error snd correcticm.

There are other kinds of terminals also. In meny systems
there mwst be & device between the trenscriber snd the line, These
generally perform some signal conversion functlon. Exsmples are the
I 1051 or the AT and T Dataphone. 8t111 spmother class of terminals
is the security teminal vhich safeguards the signal. This device can
affect the choice of the others,

4,2.3, Lines

The most likely cholces here are telephone or Teletype
lines, For sscurity ressons, the latter seems the more appropriate
for this project. No mejor implementation prohlems are expected in
this ares.

h.2.% Multiplexers

‘Mese vary cemsidernbly in capability from simple
svitohing to switching, buffering, and stored-program processing of
data, including editing &nd priority determination. The simple
switching multiplexers are virtuslly the smue as temmsinalsj the
mave elaborate cues sre full-fledged coamputers.

Problens in choosing multiplexers mainly revolve sround
wiers to provide buffering capability, priority or overloed procedures,
and complexity of the cummmnication problem presented (e.g,,
oomversational querying and indexing is a much bigger commmication
problen because of the large number of duplex chanmels needed. )

23w
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4.2.5  Data Control

Wnile pot strictly spesking s commmication problem, this
is sn appropriate place to intreduce the comcept of & Data Control Group.
Its fimction would be control of files, especially nev entries and
changes to Authority and Fact Files, File maintenance is a complex
and important process not only mechenically but slsc with respect to
intelligence production. It may well be the decisiom of mansgement
that individusl analysta may not make file udifications without
poper ayproval and at first this requirement appears incompatible
with the concept of high speed processing of data.

e general needs for a data control group would be
the following: to have all prospective flle changee routed to it
befere posting but not necesserily before actual entry inte the
eomputer and to have all files available for checking specific
itens or for general surveilispce, In the sense of these requirenments,
the conirel group is simply another analytic group needing the same
kind of access and commumnicstions with the computer as substantive
analysts and indexers,

Hence, the concept of an mnalyst wishing to make direct
postings to an information f£ile snd mansgement wishing to exercise
tight quality control over file emtries are by no means incompatible.
k.3 Central cemputer complex
h.3,1 Canputer

A high speed central processor of s type well within the
ourrent state of the art is definitely indicated. The computer must
be capsble of imput-output over many channels in sn overlap mode,
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Processing speed should be high, but performance of the required
ssarches in the reguired times should not present any major eguipment
problen,

4.3.2  Memory--

Memsory capacity regquirements implied by the system
performance specifications are indleated in Figure 4.1. The three
curves represent the fastest, slowest, and mediun system Implementatiom
lehnmea. The capacity requivement presents a problem to the system
engineering task. Random sccees devices such as dise storage devices
are rvequired. Ssveral such devites are being comsidered vhich will
satisfy the minimm system load requivements. R |
%.3.3  Progrems

The possibility existe that the centyel ccmputer camplex
will be time shared by the information retrieval system and other
computer applications. Pven vithout this possibility, the complexity
of the information retrieval system {tself necessitates the development
ef a control program. All of the functions of this contrel program
pannot be given at this time, The file proceesing yrograms must
be not only geperalized but efficient. One of these is usually gained
only at the expense of the other, but the proper balance must be
sttained for this system, Qenersliizetion is imperative in order teo
pexform such reguirements as ¢yclic queries and file interaction
queries, In order to meet the timing specifications of the system,
the progroms must operate guite efficiently. Imput-output programs
must be written to process the traffic to and from the various on-line
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stations, Process interrupt capability and priority bandling capability

&re needed,
h.b Document storage
bkl  Capacity

A similar graph to the one illustrating memory capecity
requirements 15 shown in Figure 4.2 for dooument stormge requirements.
Again, the three curves represent the fastest, slowest, and medium
systen implementation schedules.
b.h.2  Bearch times

In erder to satisfy the requirement for 15 minute document
retrioval respauses the document handling must be at lemst in part
machanized. Out of the 15 minutes, it is assumed thet 10-12 minutes
are avallsble for dcoumant retrieval,
4,4,3  Document Form

Dus to the sheer Bulk of the document store for the aysten
it is desiredle to store microimages of the original hard copy docuents.
The actusl retrieved item may be the microimage, & paper copy

-reproduced from the microimege, or & paper copy reproduced from the

original document,
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